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ABSTRACT 
Objective:  To study the different causes and aspects of head injury in patients of road traffic accidents. 
Material and Methods:  This observational study was conducted in Neurosurgery Department of PGMI, Lady 
Reading Hospital Peshawar from January 2010 to June 2010. Patients of all ages with either sex were included in 
this study, while those patients of head injury having associated thoracic, abdominal or pelvic injuries were 
excluded. All the data was collected by using a Performa. Data was analyzed by descriptive statistics using SPSS 
software version 17. 
Results:  Out of total 1344 trauma patients, 638 sustained head injury due to Road traffic accident (RTA). Male 
were 67.24% (429 patients) and female were 32.75% (209 patients).  Most of the patients (66.45%) were up to 30 
years of age, i.e., less than 10 years were 23.98% and 42.47% were of the age range of 11-30 years. Majority of 
the patients (87.93%) were treated conservatively, while 77 patients (12.06%) required surgical intervention and 
were treated accordingly. Major radiological findings were extradural hematoma and brain edema, 15.98% each, 
brain contusions 12.69%, skull bone linear fracture, linear fracture with pneumocephalus and subgaleal hema-
toma 9.56% each. Out of total 137 patients of severe head injury (GCS = 3 – 8) only 28 expired. Most of the 
patients (67.86%) had satisfactory condition at discharge. 
Conclusion:  Although majority of the patients of road traffic accident did not require any neurosurgical 
intervention, most of them remained admitted for quite a long period of time, due only to a cause which could 
have easily be avoided. 
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INTRODUCTION 
Head injury is considered as a major health problem 
and is a more frequent cause of death and disability 
that makes considerable demands on health services. 
In developing countries, including Pakistan, RTAs 
rates in general and head injury in particular are incre-
asing as the traffic increases. Other factors like Indus-
trialization, falls and ballistic trauma, which are more 
common in our part of the world for the last one deca-
de, also play a major role.
1
 
 Head injury is the leading cause of mortality in 
patients who are younger than 45 years of age and 
accounting for more than a third of all injury related 
deaths in United States.
2
 Traumatic brain injury leads 
to 1,000,000 hospital admissions per annum through-
out the European Union and it causes the majority of 
the (50,000) deaths from road traffic accidents and 
leaves 10,000 patients severely handi capped. Of those 
victims three quarters are young people.
3
 
 Alone road traffic injuries considered as the num-
ber one cause of disease burden among children bet-
ween 5 and 14 years, and also the number three cause 
among those in the age group 15 to 29 years with a 
male to female ratio of 3:1.
4,5
 Worldwide, RTAs 
related losses cost round about $518 billion in 2004
6
. 
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 Another statistic in the literature showed that road 
traffic injuries are a huge public health and develop-
ment problem that kills between 800,000 and 1.18 mil-
lion people, and injures or disables another 20 to 50 
million more every year.
7
 And the data from the WHO 
and World Bank show that without appropriate inter-
vention, these injuries will rise dramatically by the 
year 2020, particularly in rapidly developing countries. 
In addition, apart from the enormous impact on fami-
lies and communities, moreover, health facilities are 
over – burdened with victims of road traffic crashes, 
over – stretching their health budgets.8 
 Road traffic injury is an increasing health problem 
globally and especially in South – East Asia.9 Head 
injury is considered the most common cause of death 
in trauma accounting for about 50% of deaths at the 
accident site. Of particular significance are motorbike 
accidents involving passengers without helmet, which 
produce severe injuries. As many as two thirds of all 
RTA victims sustain some form of head injury.
10
 In 
spite of best management of head injury victims, 15–
20% of head injuries prove fatal. The majority of pati-
ents require conservative management and only 10–
20% of patients need surgical intervention
11
, also evi-
dent in our study. 
 The importance of protecting the head injury is 
gaining wider acception globally. Firm and objective 
preventive efforts will clearly be effective in reducing 
the incidence of head injuries and their complications. 
Wearing of protective devices e.g. helmets and shoul-
der belts, in cars have reduced the incidence and deg-
ree of severe head injuries. Research and epidemiolo-
gical data are required, which is somewhat deficient in 
this part of the world, therefore the present study was 
conducted to ascertain and initiate appropriate preven-
tive measures and to plan necessary actions in the form 
of services. 
 
MATERIAL AND METHODS 
This observational study was carried out on 638 pati-
ents of RTA, conducted in Neurosurgery Department 
of PGMI, Lady Reading Hospital Peshawar from Jan-
uary 2010 to June 2010. All the patients of trauma due 
to RTA, of all ages and with either sex were included 
in this study, while patients of head injury were having 
associated thoracic, abdominal or pelvic injuries at the 
time of presentation were excluded. All the data was 
collected and analyzed by descriptive statistics using 
software SPSS version 17. 
 All the patients were undergone through thorough 
 
history, detailed clinical examination and relevant in-
vestigations including computerized tomographic (CT) 
scan of brain with bone window. All patients were 
managed as per standard protocol of ATLS, like any 
other patient of trauma, by taking care of the airway 
and breathing, restoration and maintenance of hemo-
dynamics was taken and optimal environment for the 
brain (by taking care of intracranial pressure) was pro-
vided. 
 Those patients who need surgical intervention 
were subjected to pre-operative preparation, like com-
plete blood count (CBC) and viral serology (HbsAg 
and Anti-HCV Ab) was done. Blood and surgical dis-
posables were arranged accordingly. An informed con-
sent was taken, explaining the prognosis. The ethical 
approval was taken from the hospital ethical com-
mittee, “Postgraduate Medical Institute, Institutional 
Research and Ethics board”. The management and out-
come of the patients were reviewed. 
 
RESULTS 
Out of total 1344 head injury patients (Figure 1), 638 
patients (47.47%) sustained head injury due to RTA, 
of those 429 (67.24%) were males and 209 (32.75%) 
were females. Most of the patients (66.45%) were up 
to 30 years of age, i.e., less than 10 years were 23.98% 
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Figure 1:  Mechanism of Injury (n = 1344). 
 
 Most of our patients belong to Peshawar i.e. 
24.29%, while 12.06% from Chamkani and Nowshera, 
2.97% from Kohat, Karak and Hangu, 6.11% from 
Bannu and D.I. Khan, 33.22% from Charsadda, Mar-
dan and Swabi, 12.06% from Boner and Dir, 2.97%
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from Agencies and 6.26% were from across 
the border, Afghanistan. 
 At the time of initial presentation the 
Glasgow Coma Scale (GCS) of majority of 
the patients (78.52%) were between 9 – 15, 
i.e. they presented with mild to moderate 
head injury (Figure 3), while 21.47% of the 
patients presented with severe head injury. 
 Majority of the patients (87.93%) were 
treated conservatively, while 77 patients 
(12.06%) required surgical intervention and 
were treated accordingly. Major radiological 
findings were extradural hematoma (EDH) 
and brain edema, 15.98% each, brain contu-
sions 12.69%, followed by skull bone linear 
fracture, linear fracture with pneumocepha-
lus and subgaleal hematoma 9.56% each 
(Table 1). Out of total 137 patients of severe 
head injury (GCS = 3 – 8) only 28 expired, 
i.e. the mortality rate is 4.38%. Most of the 
patients (67.86%) had satisfactory condition 
at discharge, while 27.74% of the patients 
were referred to local hospitals. 
 
DISCUSSION 
In the period of six months the total number 
of patients of head injury registered at neu-
rosurgery ward, neurotrauma ward and neu-
rosurgery ICU were 1344. The mechanism 
of injury in most of the patients was RTA 
(47.47%), followed by history of fall 
(30.05%). These findings are comparable 
with an international study
12
, in which the 
mode of injury showed RTAs responsible 
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Figure 3:  Injury Severity (n = 638). 
 
 Not surprisingly our study shows the majority of 
the deceased (67.24%) were males. And the reason 
behind that is the greater male exposure on urban and 
mostly rural streets and similar higher incidence of 
traffic accidents among males has been found by many 
other researchers.
13-18
 The most common age group 
affected in our study was the first 3 decades of life 
(66.45%) and is consistent with the Frank Kennedy 
et al
19
 and studies available from other countries.
13-15,17, 
18,20,21
 This age group is the most active phase of life, 
physically and socially, and therefore outnumbers the 
other road user, that’s why they account for the maxi-
mum number of accidental deaths. As there is maxi-
mum involvement of individuals in the economically 
productive years, RTA mortalities have an important 
economic impact. Therefore, preventive measures 
focusing at these high – risk groups are important to 
reduce the incidence of head injury. 
 We received most of the patients (75.71%) outside 
the Peshawar, from other districts of the province and 
only 24.29% from Peshawar. This figure emphasizes 
the need of appropriate medical care facilities (includ-
ing trauma centers) to be established at district level 
and sub-divisional / tehsil levels to provide prompt and 
quality care to head injury patients. 
 At the time of presentation the GCS of majority of 
the patients (78.52%) were between 9 – 15, i.e. they 
presented with mild to moderate head injury, while 
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data presented by two studies
12, 22
 showed that most of 
the patients (more than 70%) presented with mild head 
injury. The reason behind this presentation may be due 
to the lack of proper obeying of traffic laws, like wear-
ing of helmets, seat belts and unavailability of speed 
detectors, all of which are associated with high rate of 
RTA related morbidity and mortality. 
 






EDH 102 15.98 
Brain edema  102 15.98 
Brain contusions  81 12.69 
Skull bone linear #  61 9.56 
Linear # and Pneumocephalus  61 9.56 
Subgaleal Hematoma  61 9.56 
Acute SDH  42 6.58 
DSF  40 6.26 
SAH 40 6.26 
ICH 20 3.13 
Post-traumatic Hydrocephalus  8 1.25 
Unremarkable 20 3.13 
 
 Major radiological findings were extradural hema-
toma (EDH) and brain edema, 15.98% each, brain con-
tusions 12.69%, followed by skull bone linear fracture, 
linear fracture with pneumocephalus and subgaleal 
hematoma 9.56% each and these findings are some-
what consistent with other few researchers.
12,23
 
 In the present study the main bulk of the patients 
(87.93%) received conservative treatment, while only 
12.06% required surgical intervention and was treated 
accordingly. This data is comparable with other resear-
cher,
12
 in which conservative treatment was given in 
90.5% of patients followed by surgical treatment 
(9.5%). 
 The mortality rate was 4.38%, which is somewhat 
comparable with an international study,
12
 in which it 
was 6.4%. While, the mortality rate increases if the 
RTAs are purely due to motorcyclists, i.e. the morta-
lity rate approaches to 11% in a study
22
 on motorcyc-




 Regarding outcome of our patients, 95.62% impro-
ved, which is comparable with an international study
12
, 
which showed that 93.6% of the patients improved. Of 
those 95.62% of patients, 67.86% were discharged 
satisfactorily and 27.74% of the patients were referred 
to local hospitals, because these patients of head injury 
need prolonged rehabilitation including physiotherapy, 
therefore, these were referred to appropriate local hos-
pitals for neuro-rehabilitation. 
 Pakistan is identified as one of the high risk coun-
tries of injury related mortality for children and ado-
lescents, with an estimated mortality rate of 30+ per 
100,000 people.
25
 Preventing injuries caused by road 
traffic accidents has always been a major task of the 
public authorities for several years. Now there is need 
of the time that to minimize the morbidity and mor-
tality resulting from head injury multifaceted approach 
should be adopted. These measures should include bet-
ter maintenance of roads, improvement of road visi-
bility and lighting, proper mechanical maintenance of 
automobile and other vehicles, enforcement of traffic 
rules, compulsory wearing of helmets by motor bike 
users and use of seat belts, furthermore implementing 
compulsory road safety education to school children 
from primary education level. 
 Facts and figures proved that there is a strong 
association between helmet use and intracranial inju-
ries, the increased risk of serious head injury in the 
non-helmet users has been documented previously
26-30
 
and this emphasizes an urgent need for increasing hel-
met use. Earlier studies have reported reductions in 
head injury associated mortality through the use of 
helmets.
31-38
 Another study showed that helmets re-
duce the incidence of fatal head injuries by 20 – 45%, 
also reducing the occurrence and severity of other 
injuries as well and this strategy so far is the most suc-
cessful intervention to preventing injury amongst mo-
torcyclists.
39
 In a study done by a researcher in Rome 
showed that severe head injury reduced dramatically 




 Other most important factor in reducing or pre-
venting head injury due to RTA is the reduction and 
control of speed on the roads. Studies proved that there 
is reduction in road deaths, some as high as 24%, after 
lower speeds were enforced.
40
 Another example from 
Ghana
41
 showed that speed control measures on a 
major highway reduced RTAs by 35% and fatalities 
round about by 55%.
42
 Another important measure is 
the consistent use of seat belts, evidence has been aro-
und for a long time, that properly used seatbelts reduce 
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the risk of serious and fatal injury by 40 – 65%.43 Now 
the time demands that appropriate road maintenance, 
proper road infra-structure and engineering with suffi-
cient traffic signs which can go a long way in improv-
ing the safety of the roads. 
 There is a limitation of our study that we did not 
collect information from the first hospital or primary 
health care center the patient attended, and it is pos-
sible that this would bias the results, like injuries sus-
tained by the patients, GCS of the patients and particu-
larly the objective assessment of head injury severity. 
Despite this, the data presented in this article will pro-
vide important sum of information on the nature and 
severity of injuries due to RTAs in Pakistan and it will 
assist with planning to deal with these head injuries as 




Although majority of the patients of road traffic acci-
dent did not require any neurosurgical intervention, 
they required only conservative treatment, most of 
them remained admitted for quite a long period of 
time, due only to a cause which could have easily be 
avoided. 
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